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CLAIMS 



What is claimed is: 



A method of promoting a wild-type activity in a mutant form of a human 
protein^^he p53 family, wherein one or more functional activities of said protein are at 
least partiall^^mpaired by the inability of said protein to maintain a functional conformation 
under physiologic&lconditions, said method comprising the steps of: 

(a) contactihgsaidjji^^ with an organic non-peptide compound that is 
capable of binding to oi^e'oNi^ore domains in^id mutant protein under physiological 

10 conditions and stabilizin g a functional conformation therein, and 

(b) permittin \ said stabi 1 i^dpfet^in^to interact with one or more 
macromolecules that paiticipate in said wikl type^tivity. 



2. 



lie method of claim'! whereinsaF 



15 



is selected from the group 



consisting of p53, p63, and p73. 



3. The method of claim 2 wherein said protein is p5 3 



y 



20 



4. The method of claim 1, wherein said organic non-p^ptide compound is 
selected from the group consisting of: 



25 



30 



35 
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20 



25 



30 



35 



R 5 isX-N-R'XR 19 , where 
R 18 is H, (Q-C 6 )alkyl, or phenyl, and 

R 19 is H, (C\-C 6 )alkyl, (C 3 -Ci 0 )cycloalkyl, or\phenyl, wherein said alkyl, cycloalkyl or 
phenyl group\s optionally substituted with hyVoxy, (C 3 -C 8 )cycloheteroalkyl, 
-CON R ,8 (CH 2 ) p NR 20 R 21 , -(CH 2 ) p -(CHR 22 ) m -(CH 2 ) n -NR 20 R 21 , or 

-(CH 2 ) p -(CHR 22 ) m -(CH 2 ) n -NR 20 R 21 , wherein p is\-5, m is 0-5, n is 0-5, R 22 is hydroxy or 
(C,-C 6 )alkyl, and 

R 20 and R 21 are each, independently selected from: 

(a) H, (C,-C 12 )alkyl, (C 3 -C 12 )cycloalkyl, (C 3 -X: l0 )heterocycloalkyl, (C 6 -C I0 )aryl, 
(C 5 -C 9 )heteroaryl, (C|-C 6 )alkyl(C 6 -C, 2 )aryl, wherein said groups are optionally substituted 
by one or more hydroxy, halo, amino, trifluoromethyl, (C,-0^)alkyl, (C,-C 6 )alkoxy, (C,- 
C 6 )alkyl(C 3 -C 10 )heterocycloalkyl, or (C,-C 6 )alkyl(C 6 -C 10 )arylNor 

(b) NR 20 R 21 taken together represent hydrogen, morpholine, or 4-(C,-C 6 ) 
alkylpiperizine; 

R 6 is 
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(a) (C,-C 6 )alkyl or (C r C s )alkenyl, each optionally substituted by one or more 
phenyl groups, or 

(b) phenyl substituted by halo, (C,-C 6 )alkoxy; and 
R 7 aVd R 8 are the same, or. different, and are selected from H, nitro, (C,-C 6 )alkoxy. or 

5 halogen selected from fluoro, chloro, and bromo; 

wherein, for group II, 



R 



10 



15 



20 



R 9 is (C|-C 6 )alkyl» (C 3 -C, 0 )cycloalkyl, or phenyl, wherein said alkyl, cycloalkyl or 
phenyl group is optionallyVubstituted with hydroxy, (C 3 -C 8 )cycloheteroalkyl, -CON 
R l8 (CH 2 ) p NR 20 R 2 ', -(CH 2 ) p \cHR 22 ) m -(CH 2 ) n -NR 20 R 2, ,or 

-(CH 2 ) p -(CHR 22 ) m <CH 3 ) I1 =M^R 2, , wherein p is 0-5, m is 0-5, n is 0-5, R 22 is hydroxy or 
(C,-C 6 )alkyl, and 

R 20 and R 2 j are each independently sehseted from H, (C,-C 12 )alkyl, (C 3 - 
C 12 )cycloalkyl, (C\C, n )heterocycloa\k vL (CU-c Laryl. (C 5 -C 9 )heteroaryl, (C,-C 6 )alkyl(C 6 - 
C, 2 )aryl, wherein saia groups are optionall}^substituted by one or more hydroxy, halo, 
amino, trifluoromethylVc,-C 6 )alkyl, (c\-C 6 )alkaxy, (C,-C 6 )alkyl(C 3 -C 10 )heterocycloalkyl, 
(C , -C 6 )alkyl(C 5 -C 9 )heter\ryl 1 or (C , -C 6 )a^yl(C 6 -C^(aryl ; 
whereinyfor group I 



25 




30 
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R 10 is -N-R 18 R' 9 , where 
R 18 is H, (C,-C 6 )alkyl, or phenyl, and 

R' 9 is H, (C,-C 6 )alkyl, (C 3 -C| 0 )cycloalkyl, or phenyl, whereiti said alkyl, cycloalkyl or 
phenyl group is optionally substituted with hydroxy, (C 3 -C 8 )c)^cloheteroalkyl, 
-CON R 18 (CH 2 ) P NR 20 R 2 ', -(CH 2 ) p -(CHR 22 ) m -(CH 2 ) n -NR 20 R 21 , 



\ -(CH : ) p -(CHR 22 ) m -(CH 2 ) n -NR 20 R 21 , wherein p is 0-5, m is 0-5, n is 0-5. R 22 is hydroxy or 
\C,-C 6 )alkyl, and 

R^X^nd R 21 are each, independently selected from: 

\ (a) H, (C r C 12 )alkyl, (C 3 -C l2 )cycloalkyl, (C 3 -C l0 )heterocycloalkyh (C 6 -C l0 )aryL 
5 (C 5 -C 9 )heteroaryl, (C,-C 6 )alkyl(C 6 -C 12 )aryl, wherein said groups are optionally substituted 
by one orhx)re hydroxy, halo, amino, trifluoromethyl, (C r C 6 )alkyL (C,-C 6 )alkoxy, (C r 
C 6 )alkyl(C 3 -V 0 )heterocycloalkyl ; (C r C 6 )alkyl(C 5 -C 9 )heteroaryl, or (C,-C 6 )alkyl(C 6 - 
C 10 )aryl; or \ 

(b) NR^R 21 taken together represent hydrogen, morpholine, or 4-(C,-C 6 ) 
10 alkylpiperizine; \ 

A and B are thes^ame or different, and each represents carbon or nitrogen; and 

R n and R 12 are tHfe same, or different, and are selected from H, nitro, (C,-C 6 )alkoxy. 



or halogen selected from fluoro, chloro, and bromo; 
wherein, for grou 



15 



20 




R' 3 is -N-RTR 19 , where 
R 18 is H, (C,-C 6 )alkyl\)r phenyl, and 



R is H, (C r 




alkyl, cycloalkyl or 



25 



cyl, (G 3 -C, 0 )cycloalkyl, orphenyj^where 
phenyl grotfp is optionally substituted with hydroxyTcC^C^ 
-CON r/(CH 2 ) p NR 20 R 21 5 -(CH 2 ) p -(CHR 22 ) m -(CH\) n -NR 20 R 21 , or 
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-(CH 2 ) p KCHR 22 ) m -(CH 2 ) n -NR 20 R 21 , wherein p is 0\ m is 0-5, n is 0-5, R 22 is hydroxy or 
(C r C 6 )alkyl, and 

R 20 and R 21 are each, independently selected from: 

(a) H, (C r C 12 )alkyl, (C 3 -C 12 )cycloalkyl, (C 3 -CV)heterocycloalkyl, (C, 
C 6 )alkyl(C 5 -C 9 )heteroaryl, (C 5 -C 9 )heteroaryl, (C 6 -C I0 )aryl, akd (C r C 6 )alkyl(C 6 -C 10 )aryl, 
wherein said groups are optionally substituted by one or moreVydroxy, halo, amino, 
trifluoromethyl, (C r C 6 )alkyl, (C r C 6 )alkoxy, (C,-C 6 )alkyl(C 3 -c\)heterocycloalkyl, (C r 
C 6 )alkyl(C 5 -C 9 )heteroaryl and (C,-C 6 )alkyl(C 6 -C 10 )aryl; or 

(b) NR 20 R 21 taken together represent hydrogen, morphofipe, or 4-(C,-C 6 ) 
^ ^ alkylpiperizine; 

A and B are the same or different, and each represents carbon orVnitrogen; and 




* 
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R u and R' 5 are the same, or different, and are selected from H, nitro, (C,-C 6 )alkoxy. 
v or halogen selected from fluoro, chloro, and bromo; and 
dierein, for group V, 



,16 



>17 




15 



20 



A is carbon or nitrogen; 
R 16 is -N-R^R 19 , where 
R 18 is H, (C,-C 6 )alkylW phenyl, and 

R 19 is H, (C,-C 6 )alkyl, (<£ 3 -C 10 )cycloalkyl, or phenyl, wherein said alkyl, cycloalkyl or 
phenyl group is optionally\substituted with hydroxy, (C 3 -C 8 )cycloheteroalkyl, 
-CON R 18 (CH 2 ) p NR 20 R^3CH^ or 

-(CH 2 ) p ^CHR 22 ) m ^ 0-5, m is 0-5, n is 0-5, R 22 is hydroxy or 

(C r C 6 )alkyl, and/ 

R 20 and R 21 are ekch, independently selected from: 

(a) H\(C r C 12 )alkyl, (C 3 -^g 3 tfqadkyl 1 (C 3 ^)heteroc (C 6 -C i0 )aryl, 

,-C 6 )alkyl(C 5 -C Q )heteroaryl, or wherein 
moreliy^roxy, halo, amino, trifluoromethyl. 
(C r C 6 )alkyl, (C ! -C 6 )alko xy, (C ,-Q ^yl(CvC l0 )heterocydo&kyl, (C r C 6 )alkyl(C 5 
C 9 )heteroaryl, or £e^c3alkyl(C 6 -<^^ 



(C 5 -C 9 )heteroary I, \C , -C 6 )alky 1(C 6 -C , 0 
said groups are optionally substituted by 



25 



(b) 



R-°R~' taken together represent>hydrogen^moipholine\r 4-(C,-C 6 ) 



alkylpiperizfae; and 

R l7 /selected from H, nitro, (C,-C 6 )alkoxy, or\ialogen selected from fluoro, chloro, 
and bromo. 



30 



35 



5. The method of Claim 4' wherein said orgamc non-peptide compound binds to 
the DNA binding domain, residues 94 to 312, of human p5\ protein. 

6. The method of claim S'wherein the DNA binding domain of said p53 protein 
comprises a missense mutation at an amino acid position selected from the group consisting 
of residues 143, 173, 175, 241 and 249. 



7. The method of claim ^wherein steps (a) and (b) are performed 
simultaneously. 



8. The method of claim A wherein steps (a) and (b) are performed sequentially. 

S \ 

A method of treating a human subject for a disease state associated with 
possessioV of a mutant protein of the p53 family having one or more diminished wild-type 
activities, comprising the steps of: 

(a) Nadministering to said subject an organic non-peptide compound that is 
1 0 capable of binding to one or more domains in said mutant protein under physiological 

conditions, and stabilizing a functional conformation therein, and 

(b) permitting said stabilized protein in said patient to interact with one or more 
macromolecules that participate in said wild-type activity. 

1 5 _\ • 

10. The mejhod^T clainTl^wh^rein said protein is selected from the group 

consisting of p53, vfb3 and p73^ 

1 1 . Th^ method of clain\l6 whe*iQjf*-s£icl protein is p53. 

20 . v . 

12. The method of Claim lOVherein said org^hk non-peptide compound binds 

to the DNA binding dohiain, residues 94 t^3 12, of human p53^qtein. 



1 3 . The methocl^^amH^ binding domain of said p53 

comprise^lriissense mutation at an ammo 
consisting ofr^sidues 143, 173, 175, 241 and 249.^ 



^ protein comprise^lriissense mutation at an amn^o acid^osmon^deGt^d from the group 



r4. The method of claim 9^wherein steps (a\and (b) are performed 
simultaneously. 

30 

15. The method of claim 9 wherein steps (a) and\b) are performed sequentially. 
. 16. The method of claim 10 wherein said disease stare is cancer. 



35 



17. 



A method of treating a human subject for cancer co: 



►rising the steps of: 
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(a) administering to said subject an organic non-peptide compound that is 
capable of binding to one or more domains of a human protein of the p53 family under 
physiological conditions, and stabilizing a functional conformation therein, and 

(b) permitting said stabilized protein to interact with one or more 
5 macr^molecules that participate in a wild-type activity of said protein. 

18y The method of claim 1 7 wherein said protein is selected from the group 
consisting of p53 ; p63, and p73. 



10 



19. 



le method of claim 17 wherein said protein is p53. 



20. The method of claim 1 7, wherein said organic non-peptide compound is 
selected from the groupsconsisting of: 



15 



20 



25 



30 




R 5 is -N-R ,8 R 19 , where 
35 R 18 is H, (C,-C 6 )alkyl, or phenyl, and 
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R 19 is H, (C,-C 6 )alkyl, (C 3 -C !0 )cycloalkyl, or phenyl, wherein said alkyl, cycloalkyi or 
phenyl group is optionally substituted with hydroxy, (C 3 -C 8 )cycloheteroalkyl. 
CON R ,8 (CH 2 ) p N'R 20 R 2 \ -(CH.VCCHR^VCCH.^-NR 20 ^ 1 , or 

:H 2 ) p -(CHR 22 ) m -(CH 2 ) n -NR 20 R 21 , wherein p is 0-5, m is 0-5, n is 0-5, R 22 is hydroxy or 
(C,-OL)alkyl, and 

R 20 anckR 21 are each, independently selected from: 

(djl H, (C,-C I2 )alkyl, (C r C 12 )cycloalkyl, (C 3 -C l0 )heterocycloalkyl, (C 6 -C l0 )aryL 
(C 5 -C 9 )hete>oaryl, (C,-C 6 )alkyl(C 6 -C, 2 )aryl, wherein said groups are optionally substituted 
by one or morfe hydroxy, halo, amino, trifluoromethyl, (C,-C 6 )alkyh (C,-C 6 )alkoxy, (C r 
C 6 )alkyl(C 3 -C t0 Vterocycloalkyl, or (C,-C 6 )alkyl(C 6 -C I0 )aryl; or 

(b) NR 20 R 21 taken together represent hydrogen, morpholine, or 4-(C,-C 6 ) alkylpiperizine; 
R 6 is 

(a) (C,-C 6 )aJkyl or (C 2 -C 8 )alkenyl, each optionally substituted by one or more 
phenyl groups, or 



15 



(b) phenyl 



\ 



tgdby halo, (C,-C 6 )alkoxy; and 



20 



R 7 and R^are the same^or differeT^r-andare selected from H, nitro, (C,-C 6 )aikoxy. or 
halogen selectep from fluoro, chloro, and bromo; 

\ 

wherein, for group II, 




25 




30 



R 9 is (C|-CpafTkyl, (C 3 -C l0 )cycloalkyl, or^^h^yl^whe^ein said alky\cycloalkyl or 
phenyl group is ye^ptionally substituted with hydroxV (C 3 -C 8 )cycIbheteroalkyl\-CON 
R ,8 (CH 2 ) p NR 2 9R 21 , -(CH 2 ) p -(CHR 22 ) m -(CH 2 ) n -NR 20 fc 2 ', or 

-(CH 2 ) p -(CHR 22 ) m -(CH 2 ) n -NR 20 R 21 , wherein p is 0s\ is 0-5, n is 0-5, R 22 is hydroxy or 
(C,-C 6 )alkyl,Lnd 

R 20 and R 21 are each independently selected from B. (C,-C, 2 )alkyl, (C 3 - 
C 12 )cycloalkyl, (C 3 -C 10 )heterocycloalkyl, (C 6 -C, 0 )aryl, (C 5 -CV)heteroaryl, (C,-C 6 )alkyl(C 6 - 
C l2 )aryl, wherein said groups are optionally substituted by onkor more hydroxy, halo, 
amino, trifluoromethyl, (C,-C 6 )alkyl, (C,-C 6 )alkoxy, (C,-C 6 )alk\l(C 3 -C l0 )heterocycloalkyl, 
35 (C,-C 6 )alkyl(C 5 -C 9 )heteroaryl, or (C l -C 6 )alkyl(C 6 -C l0 )aryl; 
wherein, for group III, 
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0 is -N-R I8 R 19 , where 
R' 8 is H,\C,-C 6 )alkyl, or phenyl and 

R 19 is H, (&-C 6 )alkyl, (C 3 -C, 0 )cycloalkyl, or phenyl, wherein said alkyl, cycloalkyl or 
phenyl groups optionally substituted with hydroxy, (C 3 -C 8 )cycloheteroalkyl, 
10 -CON R I8 (CHM p NR 20 R 21 , -(CH 2 ) p -(CHR 22 ) m -(CH 2 ) n -NR 20 R 2l !O r 

-(CH 2 ) p -(CHR-V-(CH 2 ) n -NR 20 R 21 , wherein p is 0-5, m is 0-5, n is 0-5, R 22 is hydroxy or 
(C,-C 6 )alkyl, and 

R 20 and R 21 are each\ independently selected from: 

(a) H, (C,\c, 2 )alk'yl, (C 3 -C 12 )cycloalkyl, (C 3 -C 10 )heterocycloalkyl, (C 6 -C, 0 )aryl, 
(C 5 -C 9 )hetero^r-yirCC7fe^^(Q z Cj 2 )aryl, wherein said groups are optionally substituted 
by one o/more hydroxy, \alo, amino/tnfitraromethyl, (C,-C 6 )alkyl, (C,-C 6 )alkoxy, (C,- 



15 



20 



25 



Q)alky 
C, 0 )aryl 



^heteroaryl, or (C,-C 6 )alkyl(C 6 - 



(C 3 -C l0 )heterocycloalky 1, (C , -C 6 )alky 1( 
I; or \ 

(b) NR 20 R 21 taken tagether-fe^serrHry^rogen, morpholine, or 4-(C,-C 6 ) 
alkylpipenizine; 

A and B are the same or different, and each re^ 
R" arid R 12 are the same, or different, and are 
or halogen seleMedJifem-fraofb', "crTlt)To\afldJ2rQmo; 
wherein, for group IV, 




carbon or nitrogen; and 
rom H, nitro, (C,-C 6 )alkoxy, 
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R' 3 is -N-R I8 R 19 , where 
R 18 is H, (C,-C 6 )alkyl, or phenyl, and 

R 19 is H, (C,-C 6 )alkyl, (C 3 -C 10 )cycloalkyl, or phenyl, wherein said alkyl, cycloalkyl or 
35 phenyl group is optionally substituted with hydroxy, (C 3 -C g )cycloheteroalkyl, 
-CON R ,8 (CH 2 ) p NR 20 R 21 , -(CH 2 )_-(CHR 22 ) m -(CH 2 ) n -NR 20 R 2 \\r 
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-(CH 2 ) p -(CHR 22 ) m -(CH 2 ) n -NR 20 R 21 . wherein p is 0-5, m is 0-5, n is 0-5, R 22 is hydroxy or 
(C,-C 6 )alkyL and 

>2 ° and R- 1 are each, independently selected from: 

(a) H. (C,-C 12 )alkyl, (C 3 -C, 2 )cycloalkyl, (C 3 -C 10 )heterocycloalkyl, (C,- 
C 6 )alWl(C 5 -C g )heteroaryl, (C 3 -C,)heteroaryl, (C 6 -C 10 )aryl, and (C,-C 6 )alkyl(C 6 -C, 0 )aryl. 
wherein>^aid groups are optionally substituted by one or more hydroxy, halo, amino, 
trifluoromVjyl, (C,-C 6 )alkyl, (C,-Q)alkoxy, (C,-C 6 )alkyl(C 3 -C l0 )heterocycloalkyl, (C r 
C 6 )alkyl(C 5 -Oo)heteroaryl and (C l -C 6 )alkyl(C 6 -C l0 )aryl; or 

(b) lHR 20 R 21 taken together represent hydrogen, morpholine, or 4-(C,-C 6 ) 
10 alkylpiperizine; 

A and B are the same or different, and each represents carbon or nitrogen; and 
R 14 and R 15 are the same, or different, and are selected from H, nitro, (C,-C 6 )alkoxy 
or halogen selected from fluoro, chloro, and bromo; and 



15 



wherein, for group V 



20 




25 



A is carbon or fritrogen; 
R' 6 is -N-R 18 R'\where 
R 18 is H, (C,-C 6 )alkyl, or phenyl, and 

R 19 is H, (C,-C 6 )alkyl, (C 3 -C| 0 ) cycloalkyl, o r phenyl, wherein said alkyl, cycloalkyl or 
phenyl group is optionaJJ^f'substrtuted withhydroj^(C. 3 cC 8 )cycloheteroalkyl, N 




y or 
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-CON R l8 (CH 2 ) p NR*>R 21 , -(CH 2 ) p -(CHR 22 ) m -(CH 2 ) n -¥R 20 R 2 To> 
-(CH 2 ) p -(CHR 22 yt-(CH 2 )^NR 20 R 2 ' , wherein p is 0-5, n\is 0-5, n is 0-5, R^is. 
(C,-C 6 )alkyl, anB 

R 20 and R 21 are each, independently selected from: 

(a) H, (C,-C l2 )alkyl, (C 3 -C 12 )cycloalkyl, (C 3 -C, 0 )heterocycloalkyl, (C 6 -C 10 )aryl, 
(C 5 -C 9 )heteroaryl, (C,-C 6 )alkyl(C 6 -C, 0 )aryl, and (C r C 6 )alkyl(QrC 9 )heteroaryl, or wherein 
said groups are optionally substituted by one or more hydroxy, halo, amino, trifluoromethyl 
(C,-C 6 )alkyl, (C,-C 6 )alkoxy, (C,-C 6 )alkyl(C 3 -C l0 )heterocycloalkyl,\c r C 6 )alkyl(C J - 
C 9 )heteroaryl, or (C,-C 6 )alkyl(C 6 -C l0 )aryl; or 



# 
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(b) NR 20 R 21 taken together represent hydrogen, morpholine, or 4-(C r C 6 ) 
alkyipiperizine; and 

R 17 selected from H, nitro, (C r C 6 )alkoxy, or halogen selected from fluoro, chloro. 
and brorno. 
5 \ 

21. \ The method of Claim 17 wherein said organic non-peptide compound binds 
to the DNA bidding domain, residues 94 to 3 12, of human p53 protein. 

22. Theanethod of claim 17 wherein the protein of the p53 family targeted by 
1 0 said organic non-peptide compound is wild type. 

23. The methW of claim 17 wherein the protein of the p53 family targeted by 
said organic non-peptide copipoundjs a mutant encoded by an allelic variant. 



15 



24. The method of ctaim 1 wherein s^k^organic non-peptide compound is 
selected from the group consisting of: 



20 



25 
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[2-(4-Chloro-phenyl)-ethyl]-(3-phenothiazin-\0-yl-propyl)-amine 



35 
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cXro 
06 



/3-Phenothiazin-10-yl-propyl)-thiochroman-4-yl-amine 



GOO 




i-amine 
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5 • 

\ 

\ N'-Acridin-9-yl-N r N-dimethyl-propane- 1 ,3-diamine 

\ 

\ 




N-Benzo[g]quinolin-5-yl-N'-cyclohexyl-propa^e-l,3-diamine 
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[2-(4-Chloro-phenyl)-ethyl]-(3-pheirothiazin-10-yl-propyl)-amine 
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(3-Phenothiazin- 1 0-yl-propyI)-thiochroman-4-yl-amine 




N'-(9-Fluoro-benzo[c]acridin-7-yl)-N,N-dirrtethyl-propane-l,3-diatnine 
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N'-Acridin-9-yl-N,N-dimethyl-propane- 1 ,3-diVnine . 
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\ 




2- {'4-[4-(Benzo[g]quinolin-4-ylamino)-phenyl]-piperazin- 1 -yl }-ethanol 




N 4 -{2-[2-(4-Brbmo-phenyl)-vimyl]-7-chl 

\ 



iolin-^yll-N^N'-diethyl-pentane-l^- 



N-Benzo[g]quinolin-5-yl-N'-cyclohexyl-propane- 1 ,3-diamine 




2-[(2-Hydroxy-ethyl)-(3-{242-(4-methoxy-phenyl)-vinyl]-quinazolin-4-ylam 

amino] -ethanol. 



